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Summary
Objective: To test the reliability, validity and responsiveness of the Portuguese version of the Knee injury and Osteoarthritis Outcome
Score e Physical Function Short-form (KOOS-PS).
Methods: The Portuguese full KOOS and Medical Outcomes Study e 36 item Short-Form (SF-36) questionnaires, and a form of individual
characteristics of the patients were applied to 85 subjects with knee osteoarthritis (OA).
Results: Cronbach’s alpha coefﬁcient was 0.89 and intraclass correlation coefﬁcient (ICC) was 0.85, certifying that KOOS-PS reliability was
acceptable. Construct validity was supported by the conﬁrmation of the ﬁve predeﬁned hypotheses involving expected correlations between
KOOS-PS scale, KOOS subscales and SF-36 subscales. An additional predeﬁned hypothesis was also conﬁrmed with the subjects that need
walking aids obtaining higher KOOS-PS scale scores (P¼ 0.011). Responsiveness to 4 weeks of conventional physical therapy treatments
and to a 6-week health education and exercise program was demonstrated with a standardized effect size of 0.88 and 0.50, and a standardized
response mean of 1.21 and 0.73, respectively.
Conclusion: The Portuguese KOOS-PS evidenced acceptable psychometric characteristics.
ª 2009 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Knee osteoarthritis (OA) is a common musculoskeletal dis-
order characterized by pain and functional limitation. This
condition has an adverse impact on various dimensions
of health, constituting one of the most common causes of
limitation of activity and quality of life, and consequently of
demand for health care1. Patient-centered instruments
reﬂect the perceived impact of a speciﬁc clinical condition
on individuals and therefore are extensively used to mea-
sure the outcomes of health care interventions2,3.
The Knee injury and Osteoarthritis Outcome Score e
Physical Function Short-form (KOOS-PS)4 is a promising
self-reported joint-speciﬁc measure for physical function
which was developed to assess a large spectrum of pa-
tients with knee injuries and OA. This tool was derived
from the KOOS5,6, using Rasch analysis4. Of the 17 items
of KOOS function in daily living subscale (which includes
the 17 items of Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC)7 function subscale) and ﬁve*Address correspondence and reprint requests to: Rui Soles
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372items of KOOS function in sport and recreation subscale,
seven items gave rise to the KOOS-PS. The development
of this short measure of functional status was part of
a broader Osteoarthritis Research Society International
(OARSI) and Outcome Measures in Rheumatology (OMER-
ACT) initiative8.
The KOOS questionnaire was recently cross-culturally
adapted and validated to the Portuguese language9. The
Portuguese KOOS-PS (download available at http://www.
koos.nu/) was directly extracted from the Portuguese
KOOS. In order to apply this measure in Portugal,
a rigorous analysis of its psychometric characteristics is
needed. The aim of the present paper was to test the
reliability, validity and responsiveness of the Portuguese
version of the KOOS-PS in patients with knee OA.MethodsSUBJECTSTwo subsamples of Portuguese patients with symptomatic knee OA were
evaluated. The conventional physical therapy treatment (CPTT) group was
recruited in four physical therapy outpatient clinics during a 3-month period.
The health education and exercise program (HEEP) group was recruited in
a health centre during a 6-week period. Subjects were selected after obtain-
ing informed consent and checking the inclusion and exclusion criteria. To be
included in this validation study, subjects had to have a diagnosis of uni- or
bilateral knee OA (validated by a physician) according to the clinical and
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ence knee pain, to be aged between 50 and 80 years and to start a physical
therapy intervention for the knee (CPTT or HEEP). Subjects were excluded if
they had received physical therapy interventions (for the knee) within the pre-
vious 30 days, had other disease of the bones and joints of the lower limb,
neurological disease, or any other disabling condition (e.g., back problems
or widespread pain) or if they were illiterate, not knowing how to read and/
or to write. All health care institutions obtained approval from their respective
review boards.MEASUREMENTSMeasurements were carried out at the above mentioned health care insti-
tutions. The entire sample was assessed during the ﬁrst visit for a physical
therapy intervention using a battery of patient self-administered measures:
the Portuguese full KOOS and Medical Outcomes Study - 36 item Short-
Form (SF-36) questionnaires, and a form of individual characteristics of the
patients (gender, age, body mass index, duration of knee OA, involved
knee and walking aids). Because it was decided to use the KOOS subscales
in the validation process of the KOOS-PS, of these two questionnaires, only
the full KOOS was administered to the patients to avoid the burden of answer-
ing repeated questions. Thus, the KOOS-PS was extracted from the KOOS.
Owing to practical reasons, all subjects in the conventional physical ther-
apy outpatient clinics (CPTT group) were assessed again 48 h later and 4
weeks later, and all subjects in the health centre (HEEP group) were assessed
again 6 weeks later using the full KOOS. A 48-h interval for reproducibility as-
sessment was chosen to minimize the probability of occurrence of relevant
changes in patient’s clinical condition. Given the number of questions the
full KOOS questionnaire contains, we assumed that it is not likely that the pa-
tient can easily memorize the original answers to the KOOS-PS items. In the
CPTT group, a 4-week interval for responsiveness assessment was chosen
because it corresponds to the typical duration of CPTTs for knee OA in Portu-
gal. In theHEEP group, a 6-week interval for responsiveness assessment was
chosen because it corresponds to the normal duration of the HEEP for knee
OA patients implemented at the previously mentioned health centre. No at-
tempt was made to standardize the physical therapy interventions.
The KOOS-PS4 contains seven items: rising from bed, putting on socks/
stockings, rising from sitting, bending to ﬂoor, twisting/pivoting on your in-
jured knee, kneeling and squatting. A ﬁnal global score, from 0 (no problems)
to 100 (extreme problems), is produced for the scale according to the instruc-
tions described by Perruccio et al.4.
The KOOS5,6 contains 42 items which cover ﬁve subscales: pain, other
symptoms, function in daily living, function in sport and recreation, and
knee-related quality of life. Because KOOS-PS includes items from the
KOOS function in daily living and function in sport and recreation subscales,
we created an additional KOOS function in daily living subscale in which
KOOS-PS items were excluded (KOOS function in daily living e exclusions)
and an additional KOOS function in sport and recreation subscale in which
KOOS-PS items were excluded (KOOS function in sport and recreation e
exclusions). A similar approach was used by other authors11. A score,
from 0 (extreme problems) to 100 (no problems), is separately produced
for each subscale according to the instructions found in the KOOS user’s
guide12. The KOOS was cross-culturally adapted and validated to the Portu-
guese language9.
The SF-3613e15 includes 36 items that are combined in eight subscales:
physical functioning, role-physical, bodily pain, general health, vitality, social
functioning, role-emotional and mental health. A score, from 0 (worst possi-
ble health status) to 100 (best possible health status), is independently pro-
duced for each subscale according to the instructions of the SF-36 manual
and interpretation guide16. The SF-36 was cross-culturally adapted and val-
idated to the Portuguese language17,18.STATISTICAL ANALYSESQuantitative variables are described using mean and standard deviation
values whereas categorical variables are described using frequency and per-
centage values. The KolmogoroveSmirnov test for normality revealed that
our data were generally not normally distributed (P 0.05); therefore non-
parametric statistical tests were used.
Reliability
Internal consistency was measured using Cronbach’s alpha and cor-
rected item-total scale correlations. An alpha value between 0.70 and 0.95
was regarded as acceptable reliability19. Corrected item-total scale correla-
tion of 0.30 or higher was considered acceptable for each item in the scale20.
Reproducibility of the KOOS-PS scale was assessed using intraclass corre-
lation coefﬁcients (ICCs) for agreement, formula 2,1. Reproducibility of the
KOOS-PS scale items was tested using quadratic weighted kappa coefﬁ-
cients. According to Terwee et al.19, an ICC or a weighted kappa coefﬁcient
greater than or equal to 0.70 (with a sample size greater than or equal to 50
subjects) receives a positive rating.Validity
Construct validity was investigated testing ﬁve predeﬁned hypotheses in-
volving expected signiﬁcant correlations between KOOS-PS scale, KOOS
subscales and SF-36 subscales that represent similar constructs: (1)
KOOS-PS scale should have at least good (negative) correlations with
KOOS function in daily living and function in sport and recreation; (2)
KOOS-PS scale should present higher negative correlations with KOOS
function in daily living and function in sport and recreation than for the
KOOS pain, other symptoms, function in daily living e exclusions, function
in sport and recreation e exclusions and knee-related quality of life; (3)
KOOS-PS scale should correlate at least fairly (negatively) with SF-36 phys-
ical functioning, role-physical and bodily pain; (4) KOOS-PS scale should
present higher negative correlations with SF-36 physical functioning, role-
physical and bodily pain than for the SF-36 general health, vitality, social
functioning, role-emotional and mental health subscales; (5) KOOS-PS scale
should present higher negative correlations with all KOOS subscales (includ-
ing exclusions) than for the SF-36 physical functioning, role-physical and
bodily pain. One additional predeﬁned hypothesis involving the comparison
of the KOOS-PS scale scores obtained by two different subgroups based
on a grouping variable (walking aid) was formulated as follows: (6) subjects
needing walking aids should obtain signiﬁcantly higher scores in KOOS-PS
scale. Construct validity was analyzed using Spearman’s correlation and
ManneWhitney U test. Spearman’s correlation coefﬁcients were read as fol-
lows: excellent relationship if higher than 0.90; good if between 0.90 and
0.71; fair if between 0.70 and 0.51; weak if between 0.50 and 0.31, little or
none if lower than or equal to 0.3021. A P value of 0.05 was taken as the ref-
erence level of signiﬁcance.
Responsiveness
Responsiveness to physical therapy interventions was evaluated using
the standardized effect size and standardized response mean. The effect
sizes were calculated as described by Husted et al.; effect sizes values
were interpreted as large (0.80), moderate (0.50) or small (0.20)22.
The Wilcoxon test was used to compare pre- and post-intervention scores.
A P value of 0.05 was accepted as the level of signiﬁcance.
Statistical analyses were performed using SPSS 15.0 for Windows.ResultsSUBJECTSThe descriptive statistics of the full sample and its two
subsamples are presented in Table I. A total of 85 patients
were included in the internal consistency, validity and re-
sponsiveness assessment, of which 51 (60%) were also in-
cluded in the reproducibility assessment. There were no
missing data for any individual item of the full KOOS and
SF-36. Thus, a total score could be obtained for the
KOOS-PS scale and for all KOOS and SF-36 subscales
for all patients.RELIABILITYCronbach’s alpha coefﬁcient was 0.89 and corrected
item-total subscale correlations ranged from 0.58 to 0.77.
ICC was 0.85 (95% CI 0.76e0.91) for the KOOS-PS scale
and weighted kappa coefﬁcients ranged from 0.69 to 0.84
for the seven items of the questionnaire (Table II).VALIDITYThe ﬁve predeﬁned hypotheses involving expected signif-
icant correlations between KOOS-PS scale, KOOS sub-
scales and SF-36 subscales were conﬁrmed (Table III).
An additional predeﬁned hypothesis was also conﬁrmed
with the subjects that need walking aids obtaining lower
scores in all ﬁve KOOS subscales (Table IV).RESPONSIVENESSThe results are summarized in Tables V and VI.
Table I
Characteristics of the subjects
Characteristics Baseline data
Total sample
(N¼ 85)
CPTT group
(N¼ 51)*
HEEP group
(N¼ 34)y
Gender
Female 63 (74.1) 36 (70.6) 27 (79.4)
Age (years) 65.7 6.9 66.0 6.6 65.3 7.3
Body mass index
(kg/m2)
28.0 3.5 27.8 3.6 28.1 3.5
Duration of knee
OA (years)
8.5 8.2 6.4 4.8 11.7 10.8
Involved knee (knee with OA)
Bilateral 55 (64.7) 27 (52.9) 28 (82.4)
Walking aids
No aids necessary 73 (85.9) 41 (80.4) 32 (94.1)
KOOS-PS scale score
(points)
52.4 16.7 57.3 16.0 45.2 15.1
KOOS subscales scores (points)
Pain 45.5 18.7 39.3 16.3 54.8 18.3
Other symptoms 45.6 20.4 40.8 19.0 52.8 20.6
Function in daily living 45.4 19.2 39.9 15.9 53.5 20.9
Function in daily
living e exclusions
46.9 19.3 41.7 16.0 54.6 21.3
Function in sport
and recreation
28.9 25.1 22.7 24.0 38.2 24.0
Function in sport and
recreation e exclusions
27.1 29.5 20.1 29.1 37.5 27.4
Knee-related
quality of life
39.0 22.0 30.4 18.4 51.8 20.7
SF-36 subscales scores (points)
Physical functioning 41.7 20.4 35.8 18.6 50.6 19.9
Role-physical 39.4 21.9 33.0 19.6 49.0 21.7
Bodily pain 34.6 20.3 27.3 17.2 45.6 19.8
General health 39.6 15.6 39.6 15.8 39.6 15.4
Vitality 36.0 17.4 30.1 16.4 45.0 14.9
Social functioning 56.8 23.5 50.7 21.0 65.8 24.5
Role-emotional 51.4 27.7 47.9 27.8 56.6 27.0
Mental health 49.8 22.0 52.7 21.9 45.4 21.6
Quantitative variables: meanSD; categorical variables: fre-
quency (percentage). KOOS-PS is 0e100 points, best to worst;
KOOS and SF-36 are 0e100 points, worst to best.
*Group where all subjects were assessed again 48 h later and 4
weeks later (used for reproducibility and responsiveness).
yGroup where all subjects were assessed again 6 weeks later
(used for responsiveness).
Table II
Reliability of the KOOS-PS scale items
KOOS-PS scale
items
Corrected item-total
coefﬁcients (N¼ 85)
Weighted kappa
coefﬁcients (N¼ 51)*
Rising from bed 0.77 0.83
Putting on
socks/stockings
0.69 0.69y
Rising from sitting 0.58 0.84
Bending to ﬂoor 0.73 0.74
Twisting/pivoting
on your injured knee
0.72 0.81
Kneeling 0.68 0.77
Squatting 0.72 0.83
*The full KOOS questionnaire was completed twice, separated
by 48 h.
yIndicates a weighted kappa coefﬁcient lower than 0.70.
Table III
Relationship between KOOS-PS scale, KOOS subscales and
SF-36 subscales (N¼ 85)
KOOS-PS scale
KOOS subscales Pain L0.77
Other symptoms L0.71
Function in daily living L0.92
Function in daily
living e exclusions
L0.88
Function in sport
and recreation
L0.87
Function in sport
and recreation e exclusions
L0.70
Knee-related quality of life L0.73
SF-36 subscales Physical functioning L0.58
Role-physical L0.51
Bodily pain L0.69
General heath 0.36
Vitality 0.44
Social functioning 0.39
Role-emotional 0.27
Mental health 0.04*
Spearman’s correlation coefﬁcients (KOOS-PS is 0e100points, best
toworst; KOOSandSF-36are 0e100points,worst to best). Excellent
to good correlations in bold/underline; fair correlations in bold; weak to
little or none correlations in italic.
*Correlation not signiﬁcant (P> 0.05).
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In this study we presented the evaluation of the psycho-
metrics characteristics of the Portuguese KOOS-PS and
provided evidence of its reliability, validity, and responsive-
ness in patients with knee OA.
High Cronbach’s alpha coefﬁcient for the scale and ac-
ceptable corrected item-total coefﬁcients for the seven
items conﬁrmed that the Portuguese KOOS-PS scale is in-
ternally consistent, with the correspondent items properly
correlated with each other. The results for internal consis-
tency were similar to those obtained in other study (with dif-
ferent sample) in patients with knee OA on a waiting list for
total knee replacement (Cronbach’s alpha coefﬁcient was
0.89)11. In the original article that describes the develop-
ment of the KOOS-PS it was shown, through Rasch analy-
sis, that the scale represents a unidimensional construct
with a person separation index (PSI) of 0.904. High ICC
for the scale scores and acceptable weighted kappa coefﬁ-
cients for six of the seven items of the questionnaire re-
vealed that the stability of the Portuguese KOOS-PS over
time was good. Even the item putting on socks/stockings,
which was below the acceptable value of 0.70, yielded
a weighted kappa coefﬁcient of 0.69. The KOOS-PS seems
to provide internally consistent and reproducible results for
patient with knee OA.Table IV
Comparison of the KOOS-PS scale scores between subjects
requiring and not requiring a walking aid (N¼ 85)
No aids necessary
(N¼ 73)
Aids necessary
(N¼ 12)
P
KOOS-PS scale 50.21 14.95 65.96 20.56 0.011
ManneWhitney test (KOOS-PS is 0e100 points, best to worst).
Group statistics: meanSD.
Table V
Comparison of the KOOS-PS scale scores and KOOS subscales scores between before and after a period of physical therapy intervention
(N¼ 85)
Pre-intervention Post-intervention P
CPTT group (N¼ 51)
KOOS-PS scale 57.28 16.02 43.15 11.75 <0.001
KOOS subscales
Pain 39.32 16.34 57.30 14.55 <0.001
Other symptoms 40.76 19.04 57.56 17.49 <0.001
Function in daily living 39.94 15.90 58.48 13.98 <0.001
Function in daily living e exclusions 41.74 15.99 60.14 13.71 <0.001
Function in sport and recreation 22.75 24.05 37.35 21.43 <0.001
Function in sport and recreation e exclusions 20.10 29.06 33.09 26.55 <0.001
Knee-related quality of life 30.39 18.41 42.65 17.13 <0.001
HEEP group (N¼ 34)
KOOS-PS scale 45.17 15.06 37.59 13.94 <0.001
KOOS subscales
Pain 54.82 18.29 62.17 18.31 0.009
Other symptoms 52.84 20.58 61.97 19.12 0.002
Function in daily living 53.55 20.93 62.46 20.97 0.001
Function in daily living e exclusions 54.64 21.34 63.74 20.83 0.002
Function in sport and recreation 38.24 24.02 50.29 23.42 0.033
Function in sport and recreation e exclusions 37.50 27.35 51.47 26.61 0.002
Knee-related quality of life 51.84 20.73 56.62 16.50 0.003
Wilcoxon test (KOOS-PS is 0e100 points, best to worst; KOOS is 0e100 points, worst to best). Paired samples statistics: meanSD: The
full KOOS questionnaire was completed twice: CPTT group was assessed before and after 4 weeks of CPTTs; HEEP group was assessed
before and after a 6-week HEEP.
Table VI
Standardized effect size and standardized response mean (N¼ 85)
Standardized
effect size
(effect size I)
Standardized
response mean
(effect size II)
CPTT group (N¼ 51)
KOOS-PS scale 0.88 1.21
KOOS subscales
Pain 1.10 1.27
Other symptoms 0.88 1.09
Function in daily living 1.17 1.32
Function in daily
living e exclusions
1.15 1.28
Function in sport and recreation 0.61 0.70
Function in sport and
recreation e exclusions
0.45 0.52
Knee-related quality of life 0.67 0.72
HEEP group (N¼ 34)
KOOS-PS scale 0.50 0.73
KOOS subscales
Pain 0.40 0.51
Other symptoms 0.44 0.62
Function in daily living 0.43 0.62
Function in daily
living e exclusions
0.43 0.60
Function in sport and recreation 0.50 0.57
Function in sport and
recreation e exclusions
0.51 0.52
Knee-related quality of life 0.23 0.30
Large responsiveness in bold/underline; moderate responsive-
ness in bold; small responsiveness in italic. The full KOOS ques-
tionnaire was completed twice: CPTT group was assessed before
and after 4 weeks of CPTTs; HEEP group was assessed before
and after a 6-week HEEP.
375Osteoarthritis and Cartilage Vol. 18, No. 3The six predeﬁned hypotheses for construct validity of the
Portuguese KOOS-PS were conﬁrmed: KOOS-PS scale
presented a high negative correlation with KOOS function
in daily living and a good negative correlation with KOOS
function in sport and recreation; KOOS-PS scale presented
higher negative correlations with KOOS function in daily liv-
ing and function in sport and recreation than with other
KOOS subscales (including exclusions); KOOS-PS scale
correlated fairly (negatively) with SF-36 physical function-
ing, role-physical and bodily pain; KOOS-PS scale pre-
sented higher negative correlations with SF-36 physical
functioning, role-physical and bodily pain than with other
SF-36 subscales; KOOS-PS scale presented higher nega-
tive correlations with all KOOS subscales (including exclu-
sions) than with SF-36 physical functioning, role-physical
and bodily pain; KOOS-PS was able to discriminate groups
of patients based on walking aids. Davis et al.11 also re-
ported evidence for construct validity of the KOOS-PS as
indicated by associations with WOMAC and other self-
reported measures.
The results of the responsiveness assessment demon-
strated that the Portuguese KOOS-PS scale was able to de-
tect changes over time and that changes in KOOS-PS scale
scores concur with changes in KOOS subscales scores.
Large standardized effect size and large standardized re-
sponse mean were found after 4 weeks of CPTTs. Moder-
ate standardized effect size and moderate standardized
response mean were found after a 6-week HEEP. There
is high evidence that physical therapy improves physical
function in knee OA patients23 that could be measured by
this questionnaire. The KOOS-PS has been also shown to
be a responsive outcome measure in total joint replace-
ment. Davis et al.11 found a standardized response mean
of 1.4, 6 months after total knee replacement.
Some limitations of this study should be acknowledged.
The Portuguese KOOS-PS was not used in its individual
format. Instead, KOOS-PS was extracted from the full
KOOS. However, other authors have used a similar
376 R. S. Gonc¸alves et al.: Portuguese version of the KOOS-PSmethodology11. The sample used is not representative of
the entire population of Portuguese patients with knee
OA. In fact, only patients with knee OA receiving physical
therapy interventions in outpatient clinics and in a health
centre were recruited.
However, we may conclude that the Portuguese KOOS-
PS evidenced acceptable psychometric properties for
knee OA patients. Further validation in additional knee OA
populations is recommended. Finally, due to its reduced re-
spondent burden, the KOOS-PS might be an attractive al-
ternative to the full KOOS questionnaire for the evaluation
of knee-related physical function.Conﬂict of interest
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